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[571 ABSTRACT 

A sectional door assembly, of the variety having a plu- 
rality of interconnected sections which are movable 
between a closed position and an open position. A 
flexible guide track is included on both sides of the 
door for guiding and supporting the plurality of sec- 
tions between their respective open and closed posi- 
tions. The flexible nature of the guide track, as well as 
the incorporation of a relatively quick release mecha- . 
nism for retaining the guide track on the door's frame, 
allows for both minimization of damage to the door 
sections themselves and the time required to repair the 
door sections if they are accidentally damaged. 

5 Claims, 4 Drawing Figures 
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erable is minimized, thereby decreasing the possibility 
FU:XIBL£ GUIDING TRACK AND RELEASE of product damage or theft during such occurrences. 
MECHANISM FOR AN OVERHEAD ROLLING It is therefore a primary object and feature of the 

DOOR ASSEMBLY present invention to provide a sectional door assembly 

5 including a flexible guide track for permitting the non- 
BACKGROUND OF THE INVENTION damaging removal f a sectional door el ment or ele- 

Sectional and rolling overhead door structures have ments from the guide track when the element or ele- 
been used in the past in industrial applications where ments are accidentally struck with a given amount of 
heavy truck traffic and the tike is prevalent. The sec- force. 

tional elements of these doors, most often fabricated 10 |t is a general object and feature of the present inven- 
from steel, are interconnected or interlocked such that tion to provide a quick release mechanism for a guide 
they may be moved between open and closed positions track incorporated within a sectional door assembly 
and conveniently stored at the former position by roll- which provides for the relatively prompt removal of the 
ing or folding, as is weU known. A custom-made rigid guide track from its secured relationship with the door 
steel gukle is located on either side of the door for 15 frame located about the periphery of the door opening, 
guiding and supporting the sectional elements at and It is another object and feature of the present inven- 
between their respective open and closed positions. tion to provide a sectional door assembly including a 
Due to the nature of the traffic common to tiie indus- pair of flexible guide tracks positioned on both lateral 
trial sites, where such sectional and rolling overhead sides of the sectional door for both guiding and supr 
structures are employed, there exists the possibility that porting the plurality of sectional door elements be- 
accidents will occur involving damage to individual tween their respective open and closed positions, the 
elements of the door and to the rigid steel guides asso- flexible guide track being operative to permit the re- 
ciated therewith. When a roUing door is damaged, or moval of sectional door elements firom the guide track 
when tiie rigid steel guides are deformed, the door v»^en they are accidentally hit witii a sufficient force 
becomes inoperable. In many cases, the door is jammed thereby minimizing damage to the sectional door ele- 
partially open. In damp situations, prevalent in both ments, the guide track or the sectional door assembly 
winter and summer, this condition results in moisture as a whole. 

condensing on product inventory and causing product Other objects and features of the invention will, in 
damage. This is especially drastic in the steel industry part, be obvious and will, in part, become apparent as 
vi^ere condensation on the product (surfi as steel coils) ^ the following description proceeds. The features of 
causes its subsequent rejection and necessitates its novelty which characterize the invention will be 
reprocessing at considerable financial loss. pointed out witii particularity in tiie claims annexed to 

The inoperable state ofsuch doors exists for days and . and forming part of the specification, 
possibly weeks before proper repairs can be made. It is ^ DESCRIPTION OF THE DRAWINGS 

during this time that product damage, and possibly . . 

even theft occurs. The novel features that are consklered characteristic 

of the invention are set forth with particularity in the 
SUMMARY OF THE INVENTION ^jpcnded claims. The invention Itself, however, botii as 

The present invention is addressed to a sectional ^ to its structure and its operation togetiier with the addi- 
door assembly, of which the rolling overhead door is an tional objects and advantages thereof wiU best be un- 
example, including a flexible guide track located on derstood from the following description of the pre- 
both sides of tiie door for supporting and guiding the ferred embodiment when read in conjunction witii the 
same between its open and closed positions. Addition- accompanying drawings wherein: 
ally, tiie assembly includes a relatively quick release 45 FIG. 1 is an elevational view of tiie sectional door 
and securing mechanism for releasably securing the assembly of the present invention as seen from a posi- 
guide track to the frame structure located about the tion inside a building; 

door periphery in such a manner as to provide for tiie HG. 2 is a sectional view of a releasable wcunng 
relatively quick removal of tiie guide track from tiie mechanism incorporated witiiin tiie sectional door as- 
frame. As a result, the sectional door elements may be 50 sembly shown in FIG. 1; 

qukkly repaired or replaced and tfie guide track se- FIG. 3 is an enlarged det^ed partial plan view of the 
cured to the frame in a much shortened period of time. releasable securing mechanism of FIG. 2; and 

The flexible nature of tiie guide track contributes to HG. 4 is a fiiU elevational view of a portion of one 
tiie minimizing of damage to tiie sectional door ele- element of tiie releasable securing mechanism of FIG. 
ments. This is accomplished by permitting the door 55 Z 

elements to escape from the guide track when suffi- DETAILED DESCRIPTION OF THE INVENTION 
cient force is allied by accident to a door element or . 1 ^ 

elements. OptimaUy, tiie force necessary to remove tiie Referring to HG. 1. tiiere is shown a sectional door 
elements from tiie flexible guide track will be smaller assembly 10 which is of tiie overiiead rollmg varieQj. 
tiian tiiat required to appreciably distort or ruin tiie 60 Two frame structures, shown generally at 12 ana 14, 
door elements tiiemselves. WhUe particular circum- are located proximate the lateral periphery of mop^ 
stances may preclude such damage prevention opera- ing witii which tiie door assembly is assooatejl. The 
tion of tiie guide track in some cases, tiie quick release assembly 10 includes a door 16 composed of a pluranty 
nanire of tiie securing mechanism for securing tiie of interlocking steel slats or elcmaits 18 which are 
guide track to tiie door frame provides for tiic relatively 65 movable between tiieir respective closed positions, as 
prompt substitution of the damaged door elements and shown in FIG. 1, to tiieir " pen' position (not shown) 
subsequent reassembly of tiie door strucmre. Accord- in which tiie slats 18 are roUed into a convement stor- 
ingly, tiie time during which tiie door structure is inop- age roU 20 positioned at tiie top f til door structure. 
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The specific elements for r Uing the slats or door 
elements into their stored configuration include a 
motor 22, appropriate gear linkages 24, and a shaft 26 
extending between opposite sides of the door opening. 
Due t the interl eking nature of the slats, as well as 
flexible nature of the bottom portion 28 of door 16 
(which in this preferred embodiment is a four-ply belt 
curtain) the door is easily moved to its stored position 
with a minimum of time and effort. 

Support and guidance for the individual door ele- 
ments is provided through a pair of flexible generally 
U-shaped guide tracks 30 and 32 located on either side 
of the door 16. Guide tracks 30 and 32 are attached to 
frame structures 12 and 14 as will be explained in detail 
betow. In the preferred embodiment, tracks 30 and 32 
are made of polyurethane of 90 durometer hardness. It 
should be apparent that other materials exhibiting a 
similar degree of flexibility might be used in lieu of 
polyurethane. 

Reference is now made to FIGS. 2-4 wherein the 
specific detail of the guide track-frame interface struc- 
ture Is shown, and in which the "quick" release mecha- 
nism of the present invention is disclosed. FIG. 2 is a 
sectional view of the guide track and frame structure 
located on the right-hand side of door 16 as seen in 
FIG. 1. Due to the symmetrical nature of the two door 
sides, only one will be explained in detail. 

The frame structure 14, shown in dashed lines, may 
take a variety of shapes and/or configurations as will 
become readily apparent to those skilled in the art. For 
purposes associated with this invention, it will suffice 
merely to redte that the frame structure is attached to 
the periphery of the door opening and provides support 
for the door supporting and guiding elements which are 
about to be described. It will aid clarity to the present 
embodiment to suggest that, in the preferred embodi- 
ment of the present invention, frame structure 14 is 
configured having a supporting wall surface 34 which is 
parallel to the door 16. 

Attached to the surface 34, through any convenient 
and well known means, such as welding, is an L-shaped 
frame bracket or member 36. Bracket 36 is configured 
having an elongated length and includes a plurality of 
holes 38 and slots 40 formed in and properly spaced 
along one side 42 extending orthogonal to the plane of 
the door 16 (see RO. 4). Should the frame structure 14 
be configured having such an orthogonally extending 
side, then the structure of bracket 36 might be different 
in order to accommodate for such alterations. How- 
ever, as presented, bracket 36, which extends at least 
the full height of the door 16, includes an orthogonal 
side 42 ahd a second side 44 oriented normal thereto. 

Pivotally mounted to side 42 of bracket 36 is a latch 
element 46. Latch element 46, mounted to bracket 36 
through hole 38 by a nut and bolt arrangement 48, 
including a nut 50 and bolt 52, is movable between a 
"latched** position, as shown in solid lines in FIG. 3 to 
a number of "unlatched" positions, one of which is 
shown in phantom as at 46'. The latch element 46 
basically includes a body having an arcuately shaped 
slot 54 formed therein as shown. Slot 54 is configured 
so as to be cooperable with a second bolt 56, which is 
connected to guide track 32 through a bore formed in 
the latter as shown in FIG. Z When inserted within slot 
40, the bolt 56, and its associated nut 58 j may be "cap- 
tured" by the arcuate slot 54 of latch element 46. This 
status is shown in solid lines in FIG: 3; ■ 



When the interiocking steel door slats 18 have been 
accidentally struck, they are displaced, in part, fr m 
the guide track 30 and/or 32 due to the iatter*s flexibil- 
ity. If the force with which the slats 18 are struck is 
5 sufficient to damage them, it may be necessary to re- 
place those door elements before the door can be oper- 
ated again. 

To replace the deformed or damaged slats, the series 
of two nuts 50 and 58, associated with bolts 52 and 56, 
10 respectively, are loosened along the entire length of 
bracket 36* The latch elements 46 are rotated from 
their latched positions to their unlatched position as 
indicated in FIG. 3. Next, the entire guide tracks 30 
and 32 and their associated bolts 56 are removed from 
IS both sides of the door. The damaged door elements 18 
are replaced with elements which have been stock- 
piled. With the door hanging free, the flexible guide 
tracks 30 and 22 are then replaced on each side and the 
bolts 56 are slipped into the slots 40 located in side 42 
20 of bracket 36. Latches 46 are rotated into engagement 
with bolts 56 such that arcuate slots 54 of all the latches 
engage and capture bolts 56. Subsequently, nuts 50 and 
58 are tightened and reassembly is complete. 
It should be apparent that the flexible guide tracks 
25 and "quick** release retaining mechanism of the pre- 
sent sectional door assembly provide for several advan- 
tages over the prior art. In particular, the flexible guide 
tracks act as a cushion for any. minor impact to the slats 
such that some damage is alleviated. Additionally, the 
30 flexible nature of the guide tracks provides for the 
release or escape of the slats from . the guide tracks 
without damage to the guides. Moreover, the quick 
release mechanism for the guide track drastically re- 
duces time required for door repairs by making the 
35 entire guide track readily removable. Lastly, the use of 
standard guide tracks and door slats permits' the efSca- 
cious stockpiling of guides as well as slats for immedi- 
ate use should the need arise. 
While certain changes may be made in the above 
40 system and assembly without departing from the scope 
of the invention herein involved, it is intended that aU 
matter contained in the above description or shown in 
the accompanying drawings shall be interpreted as 
illustrative and not in a limiting sense. 
45 I claim: 

1. A sectional door assembly comprising: 
means defining a support frame located proidmate 
the periphery of an opening with which said door 
assembly is associated; 
50 means defining a door composed of a plurality of 
sections attached to one another such that they are 
collectively movable between an open position, for 
permitting entrance and egress through such open- 
ing, in which said plurality of sections are conve- 
55 niently stored out of the path of entrance and 
egress, and a closed position, for denying entrance 
and egress, in which said plurality of sections are 
oriented in stacked parallel abutting fashion to one 
another for defining a door, and 
60 means for supporting and guiding said plurality of 
sections at their ends at and between said open and 
closed positions, said supporting and guiding 
means including a flexible generally U-shaped 
guide track located n both sides f such opening, 
65 said flexible guide track b ing supported on b th 
sides of such opening substantially totally from the 
closed end thereof, said guide track ha.vuig a 
greater flexibility than said sections, such that ne 
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r m re f said sections retained within said guide 
track will be r leased from said flexible guid 
track, in either of the two directions which are 
orth g nal to the plane stablished by said sections 
in th ir closed positions* when a force is applied to 
said one or more of sections which is otherwise 
sufficient to flex said sections, said one or more 
sections being released from said generally U- 
shaped guide track before said sections are sub- 
stantially flexed and possible damage results to said 
one or more sections or to said guide track. 

2. The assembly of claim 1 in which said flexible 
guide track is formed from polyurethane. 

3. The assembly of claim 1 in which said supporting 
and guiding means f\irther includes means for releas- 
ably attaching said flexible guide track to said frame 
deflning means such that a quick release of said flexible 
guide track from said frame defining means may be 
effected, thereby shortening repair time. 

4. A sectional door assembly comprising: 

means defining a support frame located proximate 
the periphery of an opening with which said door 
assembly is associated, 

means defining a door composed of a plurality of 
sections attached to one another such that they are 
collectively movable between an open position, for 
permitting entrance and egress through such open- 
ing, in which said plurality of sections are conve- 
niently stored out of the path of entrance and 
egress, and a closed position, for denying entrance 
and egress, in which said plurality of sections are 
oriented in stacked parallel abutting fashion to one 
another for defining a door; and 

means for supporting and guiding said plurality of 
sections at their ends at and between said open and 
closed positions, said supporting and guiding 
means including a flexible guide track located on 
both sides of such opening, said flexible guide track 
being configured to accommodate the forced re- 
moval of one or more of said plurality of sections 
from said guide track with minimum damage to 
said guide track and said one or more removed 
sections, said supixnting and guiding means further 
including means for releasably attaching said flexi- 
ble guide track to said frame defining means in- 
cluding: 

extension means, attached to said flexible guide 
track, and extending from said flexible guide track 
in such a manner as to provide a convenient exten- 
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si n through which said fl xibte guide track may be 
seoired vMe av iding interference with said sup- 
porting and guiding of said plurality of sections at 
their ends by said flexible guide track, said xten- 
si n m ans being insertable within aperture defln- 
ing means formed in a portion of said frame defin- 
ing means; and 
latch means, pivotally mounted to a portion of said 
frame defining means for movement between a 
latched position, in which said latch is in latching 
engagement with said extension means when said 
extension means is inserted within said aperture, 
for latching said extension means and said flexible 
guide track to said ftame defming means, and an 
unlatched position, in which said latch means is out 
of latching engagement with said exten«on means 
such that said extension means, and said associated 
flexible guide track, may be conveniently and 
quickly removed from latched association with said 
frame defming means for effecting repairs to said 
door defining means or said flexible guide means. 
5. A quick release attaching mechanism, for use with 
a sectional door guide track which supports and guides 
the elements of a sectional door, for releasably attach- 
25 ing such guide track to a frame located proximate the 
periphery of an opening with which the sectional door 
is associated, said quick release attaching mechanism 
comprising: 

extension means, attached to such guide track, and 
extending from such guide track in a direction so as 
to provide a convenient extension through which 
such guide track may be secured while avoiding 
interference with the guiding and supporting oper- 
ation of such guide track relative to the sectional 
door elements, said extension means being insert- 
able within an aperture formed in a portion of such 
frame; and 

latch means, pivotally mounted to a portion of the 
frame for movement between a latched position, in 
which said latch is in latching engagement with said 
extension means when said extension means is 
inserted within the aperture formed in such frame, 
and an unlatched position, in which said latch 
means is out of latchiiig engagement with said ex- 
tension means such that said extension means, and 
such associated guide track, may be conveniently 
and quickly removed from latched association with 
the fiame for effecting repairs to the sectional door 
or to such guide track. 

***** 
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[57] ABSTRACT 

A sliding member for a window regulator having a 
substantially vertical guide raD lip channel cross sec- 
tional shape. The sliding member is capable of sliding 
internally of the guide rail. A carrier plate has a shaft to 
support the sliding member and fixedly supports a win- 
dow pane. The sliding member has a rigid body with 
guided surfaces facing to the guide rail and has protru- 
sions made of elastic material which slidably contact the 
guide rail. The protrusions are located on a part of the 
guided surfaces of the sliding member. The sliding 
member minimizes pivotal instability of the carrier plate 
during sliding movement of the window pane. 

3 Claims, 5 Drawing Sheets 
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instability caused by undcrsired deformation under a 
SLIDING MEMBER FOR WINDOW REGULATOR heavy load to a minimum load. 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 
The present invention relates to an improvement of a ^ , '^^''^ provided in accorxlance with the present 

sliding member for a window regulator, and more par- '^^^f^^ ^ shdmg member for a window regulator 

ticularly to an improvement of a sliding member capa- "^^'"^ '"^'""""''^ ^ f "^i^^"^ * channel-with-hp 

ble of minimizing an instabUity of a sliding member '^P^ shape disposed substantially vertL 

relative to a guide rail ' ^ shdmg member capable of shdmg along an inside 

With regard to a conventional window regulator of the guide rail a carrier plate onto which t^^^ 

which moves up and down a window pane for vehicles ^ "'^^^"^ ^^r* T ^T'^VT^ ' 

or the like by sliding to open or shut the window, there ^"T!?^ ^"'fj''^^}'!'^ ^I}^ *f p!^*V° t'^M^ 

4„^^^,^„ . f * 1 1 * 1. • and down along the guide rail» characterized m that the 

Ln fn i^i ' r7 H T ^''''"^.f ""T™'; ^"ding member has a rigid body having a guided surface 
wr^Jr^ c . ^ J^ .w'T^ ""^T^^ 15 facing to the guide raillnd at least one protrusion made 
nw rHiv^c fc!^°"^^ shape (both sides are twice be„t of el^tic material which contacts the giide rail slidably 
mwa dly) s used and a shdmg member capable of shd- the protrusion is located on a part of the guided 

mg along the inside of the guide rail is attached to a 3^^^^^ preferably in such a manner Oiat the protrusion 

earner p ate. prevents the rigid body from sliding directly on the 

The bendmg of the gmdc rail having the above-men- 20 guide rail under light load conditions. The term "light 
tioned cro^ sectional shape is easy compared with load", described here, means a load applied on a sliding 
guide rails havmg different cross sectional shape, so the member, for example, when a window regulator is at 
guide rail having the above-mentioned cross sectional rest, or, at an initial sliding movement, 
shape IS widely used for a window regulator which Preferably, the sliding member may have a rectangu- 
needs to make a window pane slide along a three dimen- 25 lar side face configuration, and optionally may have 
sional locus. In order that the carrier plate to which a additional protrusions made of elastic material on a part 
wmdow pane is attached can slide along the guide rail of both side faces preferably in such a manner that the 
having the above-mentioned construction, the carrier additional protrusions prevent the rigid body from slid- 
plale is equipped with a pivotally attached sliding mem- ing directly on the guide rail under light load condi- 
ber made of metal or relatively hard synthetic resin to 30 tions. 

allow the guide plate to slide along the guide rail. Alternatively, the sliding member may have a roUer- 

With regard to the conventional sliding member for a like or round shaped side face and an annular protrusion 
window regulator, metal or relatively hard thermoplas- made of elastic material on the outside circumferential 
tic resin (polyacetal or the like) is generally employed as surface covering the full circumferential length, or, as 
the material to be used for the member. On the other 35 occasion demands, may have additional ring-like pro- 
hand, in another example of the conventional window trusions made of elastic material on a part of both side 
regulator, a comparatively hard but elastic material, faces of the sliding member which have a roller-like or 
such as polyurethane, is used and its elasticity is effec- round shaped configuration in such a manner that the 
tively utilized. protrusions prevent the rigid body from sliding on the 

The former sliding member is hardly bent even when 40 guide rail, 
a heavy load is applied onto it during sliding movement In this specification, the term "side face" of the slid- 
in the guide rail, so it can stand under a heavy load. aWe member means a surface which is substantially 
However, a clearance to ensure a smooth initial sliding parallel to the window pane and the carrier plate, 
movement is required between the sliding member and I" ^ window regulator using the sliding member ac- 
the guide rail, though the required clearance is very cording to the present invention, any instability of the 
small. This clearance causes a pivotal instability of the slidable member is not noticed even in the initial slidable 
carrier plate supporting the window pane during its movement of a window pane because the protrusion 
sliding movement, and thus there arises an inconve- rnad^ of elastic material such as polyurethane is set to or 
nience problem in the opening and shutting operation of contacts a part of the guided surface. Furthermore, the 
the window pane. 50 rigid body of the sliding member is made of relatively 

On the other hand, the latter sliding member made of ^^^^ ^^^^ thermoplastic resin, so it is hardly de- 
elastic polyurethane or the like does not cause a play formed and consequently the undesirable pivotal insta- 
initially in the sliding movement, but it has a drawback bjlity is minimized even under a heavy load applied 
that a deformation takes place and consequently a piv- occasionally. 

otal instability of the carrier plate lakes place when a BRIEF DESCRIPTION OF THE DRAWINGS 
heavy load is applied onto it. 

Thus, the former and the latter respectively have /IG. l is a perspective view showing an embodiment 
both a merit and a demerit. shdmg member havmg a side face of rectangular 

In this specification, the term "pivotal instability" is shape according to the present invention; 
defmed as follows (refer to FIG. 7)- ^ ^^^^ perspective view showing another rectan- 

gular embodiment different from the embodiment 
shown in FIG. 1; 

Pivotal ^ laieraJ deflection of one sliding member FIG. 3 is a Schematic exploded perspective view of a 

Instability span between two sliding member window regulator showing an application of the slid- 

65 able member according to the present invention; 
An object of the present invention is to provide a FIG. 4 is a partially cutaway view showing an an- 
sliding member capable of suppressing a pivotal instabil- other embodiment of the sliding member having a side 
ity at the initial sliding movement and another pivotal face of round shape according to the present invention. 
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FIG. 5 is a partially cutaway view showing another 
embodiment of a round sliding member different from 
the embodiment shown in FIG. 4; 

FIG. 6 is a graph showing the pivotal instability test 
result of the sliding member according to the present 3 
invention; 

FIG. 7 is a schematic view explaining the pivotal 
instability. 
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The sliding member for a window regulator accord- 
ing to the present invention is explained below with 
reference to the drawings. 

In FIG. 1, a sliding member 1 has a construction in 
which there is provided, on a rigid body la, protrusions 
3a 3b made of relatively bard elastic material such as 
polyurethahe slidably contacting the guide rail at loca- 
tions on both guided surface 2a, 2b facing the guide rail 
of the sliding member 1. 

Further, a sliding member 1 in FIG. 2 has a construe- 
tion in which there is provided on a rigid body la, in 
addition to the construction shown in FIG. 1, protru- 
sions 4a, 4b, 5a 5^ made of relatively hard elastic mate- 
rial such as polyurethane for slidably contacting the 
guide rail at locations on different guided surfaces (or 
side faces) 2c> 2d of the slidable member 1. 

Using the sliding member of the present invention 
having the above-mentioned construction, a pivotal 
instability test is carried out to compare the sliding 
member according to the present invention with the 
conventional ones. The lest result is shown by means of 
a graph in FIG. 6. 

As previously mentioned, during the sliding move- 
ment of the window pane the protrusions 3a 36 made of 35 
elastic material such as polyurethane are in contact with 
the guide rail. Therefor, as demonstrated in the graph of 
FIG. 6 almost no pivotal instability is observed at the 
initial sliding movement by virtue of the characteristics 
of the sliding member made of elastic material (polyure- 40 
thane). 

Further, when a heavy load is applied to the window 
pane, the protrusions 3a 36 having elasticity are so 
completely deformed that the rigid body la made of 
relatively hard thermoplastic resin (polyaceul or the 45 
like) of the sliding member 1 is allowed to be in direct 
contact the guide rail at regions without the elastic L 
protrusions 3a, 3b. As a result, there is not observed a 
pivotal instability of the carrier plate caused by an unde- 
sired deformation of the sliding member. 50 

Thus, in accordance with the particular combination 
of two conventional sliding members, there can be ob- 
tained a meritorious novel sliding member having only 
the merits or advantages of both types of conventional 
sliding members. ^5 

In FIG. 6, the pivotal instability test data of the con- 
ventional sliding member made of polyurethane is rep- 
resented by the line 15, the data of the conventional 
sliding member made of polyacetal is represented by the 
hne 16 and the data of the sliding member of the present 60 
invention is represented by the line 17 respectively. 

FIG. 7 is a schematic view explaining the pivotal 
instability, in which the pivotal instability (x/span) is 
represented by the numeral 18, the lateral deflection (x) 
of one sliding member is represented by the numeral 19, 65 
sliding members are represented by the numerals 20a 
20b and the span between two sliding members is repre- 
sented by the numeral 21 respectively. In order to sim- 



plify the drawing, the sliding members 20a 206 are 
illustrated by circles. 

Furthermore, by employing another construction as 
shown in FIG. 2 wherein protrusions 4a, 4b, 5a 56 are 
provided on the side guided surfaces (side face) 2c, 2^ in 
addition to the construction shown in FIG. 1, an insta- 
bility (a play) in back and forth directions (directions 
represented by the arrows A and B in FIG. 3) can also 
be removed. 

In FIG. 3, the numeral 6 represents a window pane, 
the numeral 7 represents a carrier plate, the numeral 8 
represents a shaft to attach the sliding member 1 to the 
carrier plate 7, and the numeral 9 represents a guide rail. 

Next, in the case that a roller-like, or round shaped, 
sliding member 10 is employed as shown in FIG. 4 and 
FIG. 5, the same advantageous result can be obtained 
by employing a construction in which an annular pro- 
trusion 12 made of elastic material slidably contacting 
the guide rail is provided on a part of the outside cir- 
cumferential surface 11 of the rigid body 10a, or option- 
ally a construction in which ring-like protrusions 14a, 
146 are provided on side faces 13a 136. 

Thus, each of the previously-mentioned advantages 
of the conventional sliding member made of relatively 
hard material and the conventional sliding member 
made of relatively hard but elastic material such as 
polyurethane makes up for the drawbacks of the other, 
and as a result, pivotal instability of the carrier plate 
during the sliding movement of the window pane can be 
greatly minimized. 

It should be noted that the protrusions of the sliding 
member are not limited to protrusions having a continu- 
ous form as shown in FIG. 1 and FIG. 2, but a number 
of discontinuous local protrusions are also included 
within the principle of the present invention. 

As described hereinbefore, the sliding member for a 
window regulator according to the present invention 
can bring an advantageous effect that a pivotal instabil- 
ity at the initial sliding movement is suppressed to a 
minimum and another pivotal instability caused by un- 
desired deformation under a heavy load is also sup- 
pressed to a minimum. 

What we claim is: 

1. A sliding member for a window regulator, the 
window regulator comprising: 

a substantially vertical guide rail having a lip channel 
type cross sectional shape, said guide rail having a 
first inner surface, a second and a third inner sur- 
face perpendicular to said first inner surface and 
extending respectively from right and lef^ ends of 
said first inner surfaces to face each other, a fourth 
and a fifth inner surface parallel with said first inner 
surface and extending inwardly respectively from 
extended ends of said second and said third inner 
surfaces, 

a sliding member capable of sliding along an inside of 
the guide rail, and 

a carrier plate having a shaft supporting the sliding 
member and fixedly supporting a window pane, 
said carrier plate being capable of sliding up and 
down along the guide rail, 

characterized in that the sliding member has a rigid 
body having five guided areas respectively guided 
by said first inner surface, said second inner sur- 
face, said third inner surface, said fourth inner sur- 
face and said fifth inner surface of said guide rail 
and a protrusion made of elastic material is pro- 
vided on a part of each of said five guided areas, 
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each of said protrusions being located in such a 
manner that under light load conditions said pro- 
trusions prevent said rigid body from sliding di- 
rectly on said inner surfaces of said guide rail and 
under heavy load conditions said rigid body is 
allowed to slide directly on said inner surfaces of 
said guide rail. 
2. The sliding member of claim 1, wherein the sliding 
member has rectangular side faces. 



3. The sliding member of claim 1, wherein the sliding 
member has opposed round-shaped side faces, a contin-^ 
uous annular protrusion is provided on a part of an 
outside circumferential surface of the sliding member 
and covers the full circumferential length of said out- 
side circumferential surface and a ring shaped protru- 
sion is provided on each of said opposed round-shaped 
side faces. 
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